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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GBOO/01 1 60 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originaiiy fiied" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70, 1 7)): 
Description, pages: 

1 ,2,5-9 as originally filed 

3.4 as received on 30/04/2001 with letter of 24/04/2001 
Claims, No.: 

as received on 30/04/2001 with letter of 24/04/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenA/ise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the International application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-18 



No: 



Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1 



18 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1 



18 
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Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/GBOO/01 1 60 

EXAMINATION REPORT - SEPARATE SHEET 



Re Item V 



1) Reference is made to the following documents: 



D1 : DATABASE WPI Section Ch, Week 198645, Derwent Publications Ltd., 
London, Class D13, AN 1986-293635 & HU-A-0 039 343 (CYCLOPACK 
KUTATASI) 

D2: EP-A-0 284 790 (FIRMENICH S.A.) 



2) Document D1 discloses a process for the preparation of a cellulosic carrier 

material (tea bags) comprising the steps of: i) preparing a "cyclodextrin inclusion 
complex" of a flavouring substance (= flavouring particles encapsulated in a 
polysaccharide rnaterial); ii) providing an aqueous suspension comprising said 
inclusion complex (8-30% w/w) and binders (0.1-5.0% w/w); and iii) binding said 
particles to filter paper by impregnation, i.e by application of said aqueous 
suspension to the filter paper, followed by drying (see abstract). 

Document D2 describes a process wherein an emulsion of particles (droplets) of a 
flavouring compound encapsulated within a water soluble polysaccharide material 
(e.g. starch or natural gums) having adhesion properties are bound to a porous 
carrier such as a cellulosic package material (tea bags), whereby the application 
of the emulsion to the carrier material is carried out by spraying, soaking or 
steeping (see p.2, 1.35 to p.3, 1.49; and example 4). 

None of the prior art documents cited in the International Search Report 
anticipates or suggests dosing the encapsulated particles onto the carrier by 
means of a metered printing process. Therefore, the subject-matter as claimed 
appears to comply with the requirements of novelty (Article 33(2) PCT) and 
inventive step (Article 33(3) PCT). 
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FLAVOURING OR ARQMATISATION OF AN INFUSION 

The present invention relates to a method for the flavouring or aromatisation 
of an infusion and more particularly to a method for producing a product that is used 
to make a flavoured or aromatized infusion such as, for example, a tea beverage. 

It is well known to flavour or aromatise vegetable matter with natural or 
synthetic flavours. In the case of tea, the leaves are often flavoured or aromatised with 
essential oils such as bergamot or jasmine or, in some countries, spices such as mint 
or c^damom. In recent years there has been an increase in popularity of fruit 
flavoured teas such as, for example, strawberry, raspberry, lemon, blackcurrant or 
peach. 

Flavouring or aromatisation is also used in some instances to prolong the 
storage life of tea without impairing its taste. 

Flavouring of tea can be performed by spraying a liquid flavour in an inert 
edible solvent directly on to a fluidised bed of tea leaves. An example of this 
technique is described in EP-A-0070719. However, this method has a disadvantage in 
that the flavouring solution has a tendency to evaporate from the surface of the 
sprayed leaves during subsequent drying, storage, transportation or handling. The 
evaporation of the solution leads to the loss of the top notes of flavour in the resulting 
infusion. 

In an altemative method the flavouring takes the form of solid particles that 
are mixed with the tea leaves on a fluidised bed (as referred to above). A disadvantage 
of this method is that there is a tendency for the flavour particles to separate from the 
leaves under the effect of gravity during storage, transportation or handling. In 
addition, the flavour particles tend to egress through the walls of the tea bags in which 
they are contained. 

In both the aforementioned methods the disadvantages lead to a tea product 
that has a non-uniform flavour. 

US-A-4880649 describes a process for flavouring an edible composition in the 
form of leaves, powders or particles. The composition is flavoured v^th an emulsion 
containing an active volatile flavouring substance that is non-miscible with water. The 
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emulsion is applied by direct spraying on to the exposed surface of the composition or 
a carrier package for the composition (such as a tea-bag or a filter) and comprises the 
flavouring substance, an aqueous solution of a film-building water soluble vehicle and 
an emulsifying agent. The flavouring substance is initially retained on the surface of 
the composition by adhesion of the emulsion as a result of the bonding effect of the 
film-building vehicle. After the sprayed composition is dried (for example, by 
evaporation or absorption of the water used in preparing the emulsion) the flavouring 
substance is incorporated within a protective water-soluble dry layer of the film- 
building vehicle. In use, when the sprayed composition or carrier is immersed in 
water the film-building vehicle dissolves in water so as to release the flavouring 
substance. A disadvantage of this process is that the flavour may not be xmiformly 
distributed throughout the composition. Whilst the method does address part of the 
problem of flavour evaporation, some of the flavouring substance that is exposed at 
the surface of the film coating will nevertheless evaporate during the drying process. 

EP-A-0499858 describes a process for the aromatisation of vegetable matter 
such as tea using particulate micro-encapsulated flavour. Micro-encapsulated flavour 
powders are produced by spray-drying as a liquid on to a maltodextrin support and the 
particles are sieved so as to remove the smallest. Peanut oil is then mixed with the 
flavour particles to provide a coating which increases the particle size and the 
tendency of the particles to agglomerate. The coated flavour is mixed with the tea 
leaves and placed within tea bags. The coated, agglomerated particles are too large to 
egress through the walls of the tea bag material during packing and handling. When 
the bag is infused the peanut oil is dispersed and the flavour is released so as to pass 
through the bag material. This process has several disadvantages. First, the strength of 
a particular infusion depends on the distribution of the mix prior to bagging. The 
coated flavour particles will tend to separate from the tea leaves under gravitational 
action prior to bagging, particularly during transportation. Moreover, the peanut oil 
tends to pass through the bag during the infiision process and may influence the 
flavour or appearance of the infused beverage. In addition, since a tea manufacturer 
will generally produce a range of teas with different flavours the tea leaves are 
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generally mixed with the flavouring in relatively small batches and there is a risk of 
cross-contamination between batches having different flavourings. 

It is an object of the present invention to obviate or mitigate the aforesaid 
disadvantages. 

According to a first aspect of the present invention there is provided a process 
for the flavouring or aromatisation of product to be infused comprising the steps of 
producing encapsulated flavour particles, bonding the particles to a porous carrier and 
introducing the product into the carrier. 

The term "particle" or "particles" is used herein to cover an encapsulated solid 
particle or liquid droplet of flavouring. 

The terms "capsule", "encapsulant", "encapsulated" and "micro-encapsulated" 
are used herein to refer to any flavour oil bound v^dthin a flavour carrying matrix, 
regardless of whether said matrix forms a capsule in the classical sense. 

The carrier may be constructed of cellulose-based material such as that used in 
the manufacture of tea bags. It may be constructed, for example, of cellulose or a 
mixture of cellulose material and a polyolefin. 

Preferably the particles are applied to the carrier using a dosing process to 
control the distribution of particles on the carrier. The dosing process may be a 
metered printing process by which the quantity of particles per unit of surface area of 
the carrier material can be controlled. The particles may be suspended or in a liquid 
solution for this purpose. 

The flavour may be conveniently encapsulated in a polysaccharide so that the 
capsule has adhesive properties that allow it to bond to the carrier. In one preferred 
embodiment the polysaccharide is a modified starch and more preferably an n-octyl- 
succinate modified starch. 

Preferably the capsule is soluble in water within a predetermined temperature 
range. Alternatively the flavour is encapsulated by a capsule that is frangible within a 
pre-determined temperature range so that the flavour is released when infused in fluid 
within or above that particular temperature range. 
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The flavouring in the capsule is conveniently designed to increase in internal 
vapour pressure within said pre-determined temperature range so as induce rupture of 
said capsule. In addition, or in the alternative, the capsule may have a gum-based 
coating that is designed to weaken in said temperature range so as to induce rupture of 
said capsule. 

According to a second aspect of the present invention there is provided an 
infusion product comprising a porous carrier containing matter to be infused and 
encapsulated flavour particles bonded to said carrier. 

According to a third aspect of the present invention there is provided a porous 
product carrier to which are bonded encapsulated flavour particles. 

In a first embodiment micro-encapsulated flavouring particles are formed by a 
knovm coascervation method and are dissolved in an aqueous solution. Each capsule 
contains flavouring oils and is hermetically sealed by an outer wall of entirely edible 
gel or gum-based material. The size of the capsule is accurately determined during 
manufacture so that the concentration of the flavouring oil in use is controlled. 

The micro-encapsulated particles are applied to a porous cellulosic (or a 
combination of cellulose and polyolefm) material from which tea-bags or the like are 
manufactured by a known dosing process such as metered printing (e.g. rotogravure 
printing). After printing, the water is absorbed, dried and/or evaporates leaving the 
capsules bonded to the surface of the material. The capsules are designed not to 
rupture under external mechanical stress during processing. 

The material is then cut into tea bag form, filled v^th tea leaves and sealed in a 
conventional manner. 

In use, the tea-bag is infused in hot water in the usual way. As the capsules are 
heated by the water there is a continual weakening of the capsule wall strength and 
simultaneously a continual increase in the intemal vapour pressure of the flavoured oil 
within the capsule. When the temperature of the capsule is within a predetermined 
temperature range the combined effect of increasing intemal pressure and the 
weakening of the capsule walls resuhs in catastrophic failure of the capsule material. 
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The oil is instantaneously released, passes through the tea bag material and into the 
water. The capsule material is designed to dissolve in the water after rupture. 

There are many advantages to using the process of the present invention in the 
production of flavoured products (such tea) for infusion. First, the amount of 
flavouring oil per tea bag can be carefully controlled as a result of the micro- 
encapsulation process and dosing process. The micro-encapsulation process provides 
careful metering of the size of oil droplet in each capsule. If an engraved metering 
roller (such as that used in gravure printing) is used in the printing process to apply 
the particles to the bag material the quantity of capsules per imit surface area of the 
bag material can be controlled. The control of the capsule size and their distribution 
over the bag enables tea-bags to be produced with flavour characteristics that are 
reproducible between batches. Secondly, since there is no need to subject the tea 
leaves to a flavour coating or mixing process not only is the tea production procedure 
simplified but also there is no risk of cross contamination of flavours between batches 
of tea. Indeed the tea can be bagged in larger batch sizes in view of the elimination of 
the mixing or coating stage. Thirdly, the elimination of evaporation of the flavouring 
oil by using hermetically sealed capsules prevents the loss of top notes of flavour. 
Notwithstanding this, the oil can be pre-treated by, for example, heating to remove the 
flavour top notes prior to encapsulation if it is desired to simulate the flavour of a 
conventional tea infusion. 

The micro-encapsulation of the flavouring oil ensiires that it is hermetically 
sealed so that if the tea bag is used after prolonged storage the flavour of the infusion 
remains fresh without the need for special flavour-retaining packaging. 

In a second embodiment the flavour is encapsulated in a modified starch 
compound, preferably an n-octyl succinate modified starch, which may or may not be 
pre-gelatinised, by mixing, preferably high shear mixing, in an aqueous environment. 
Further ingredients, such as a weighting agent, preservative and/or citric acid may also 
be added. Preferred weighting agents are sucrose esters, especially sucrose acetate 
isobutyrate, rosin esters and polyol bezoates, preferred preservatives are sodium 
benzoate or potassium sorbate. Citric acid may be added in various quantities 
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dependent upon the desired tartness of the finished product. The weighting agent, if 
used, is mixed with the flavouring oil prior to encapsulation by the starch, the 
resulting mixture being neutrally buoyant with respect to water, to reduce further any 
tendency the emulsion may have for separation. 

The encapsulated flavour oil mixture is then applied (possibly in diluted form) 
to a porous cellulosic (or a combination of cellulose and polyolefin) material from 
which tea bags or the like are manufactured by a known dosing process such as 
metered printing. After printing the water is absorbed, dried and/or evaporates 
leaving the starch bound to the surface of the cellulosic material, with the flavour oil 
entrained by the starch. 

In use, a tea bag made from material treated in this manner is infused in hot 
water. As the starch is heated it becomes detached from the tea bag material and 
solubilises the flavour oil into the body of the beverage, thus releasing the flavour oil 
into the drink. 

The process of the present invention provides for a simplified procedure for 
producing an infusion product with improved quality. 

Specific embodiments of the present invention will now be described, by way 
of illustration only, with reference to the following example. 
EXAMPLE 1 

A batch of earl grey tea was made using bergamot oil as the flavouring. A 
coascervation micro-encapsulation process was performed using 1 kg of bergamot oil 
and 5.02kg of other ingredients (principally de-ionised water) to form 6.02kg of 
aqueous solution vsdth micro-capsules. A quantity of 0.3% to 5% of colloids 
comprising a suitable non-toxic food-safe natural gum and a specific gelatine with a 
suitable isoelectric point were dissolved in 40% to 90% of deionized water and 
conditioned with suitable reagents including emulsifiers. Following a brief period of 
heating to 26''C to 60*^0, a quantity of 5% to 50% of bergamot oil was rapidly added 
and sufficiently agitated to produce droplets of an average diameter of 15ii (the 
majority being within a range of 5 to 25^). The resulting mixture is adjusted to a pH 
level of between 4.2 and 8.0 to induce a controlled precipitation of the colloids at the 
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boundary between the water and the bergamot oil. Following a period of stirring, the 
mixture was allowed to cool gradually to ambient temperature and then force-chilled 
to 5 to 1 8°C leaving a plurality of capsules filled with droplets of bergamot oil. 
Following a further period of stirring of 10 to 90 minutes 0.5% to 15% of a rheology 
modifying natural gum colloid was added and dispersed so as to form a first coating 
over the existing capsules. Thereafter 0.05% to 15% of rheology modifying gum was 
added and dispersed to form a second coating over the outside of the first coating. 
This" gum may or may not be the same as that mentioned above and is again non-toxic 
and food-safe. The first and second coatings of the capsules facilitate application of 
the capsules to the tea bag material during a subsequent dosing process described 
below and dictate the strength of bond of the capsule to the tea bag materiaL 

The tea bag material was manufactured in a conventional manner and the 
solution of micro-encapsulated droplets was applied thereto in measured doses by a 
flexographic printing process. In the particular process used here an "inking" roller 
turns within a reservoir of solution (which is constantly agitated). The gum coatings 
on the capsules enable them to adhere to the inking roller so that they are pulled out of 
the reservoir by the roller which then applies the solution to an Anilox micro- 
engraved metering roller with which it is in circumferential contact. The solution is 
distributed into discrete doses in the engraved pattems of the roller. The Anilox roller 
then transfers the doses of solution to a printing roller by which they are applied to the 
tea bag materiaL In this example, the metering of the solution was such that a wet film 
weight of 2g/square metre was applied. This equates to an oil distribution of 0.34g per 
square metre. 

The printing roller ensures that the capsules are pressed into intimate contact 
with the tea bag material so that they are embedded into the material fibres. The gums 
within the capsule coatings ensure effective adhesion of the capsules to a plurality of 
fibres of the material. 

Once printed, the majority of the water is absorbed into the tea bag material 
although some may evaporate during and after the printing process. 
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The bag material was then formed, filled and sealed using conventional 
apparatus and processes. Tea-bags of 65 square millimetres were formed. With each 
bag having two sides the total surface area of each bag was 0.00845 m^ and therefore 
an average 0.00287g of flavouring oil per bag was applied. The tea bag was filled with 
approximately 2.2g of tea leaves before being sealed. 

The infused tea bag gave a brew of similar strength to teas manufactured 
according to conventional methods but without the loss of top notes of the flavouring 
oil. ^ 

In a second embodiment the micro-encapsulated flavouring particles are 
formed by compounding a suitable polysaccharide such as a modified starch or 
cyclodextrin with the flavouring oil and are then suspended in an aqueous solution to 
form a printable solution as before. 

A specific embodiment of the micro-encapsulating process is described, by 
way of example only, with reference to the following example. 
EXAMPLE 2 

An n-octyl succinate modified starch grade, having both hydrophilic properties 
conferred by the hydroxyl groups along the starch backbone and hydrophobic 
properties conferred by the n-octyl succinate modifications, was used in attempt to 
form encapsulated flavour units in a aqueous environment as described below. 

25g of modified starch was dissolved in 75g of water at room temperature. A 
flavouring oil (lemon) was added to the solution, with stirring, in a starch:oil ratio of 
between 6:1 and 1.5:1. Homogenisation of the resulting emulsion produces a stable 
emulsion, with no visible separation over prolonged standing. The emulsions 
resulting from homogenisation were found to be of higher viscosity than desirable for 
subsequent printing, but it was found that the viscosity could be reduced simply by 
addition of extra water. 

The encapsulated flavour units are thus already in an aqueous delivery system, 
which is suitable for printing directly on to the tea bag material, the polysacharride 
backbone of the modified starch adhering to the cellulosic material of the bag. When 
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the tea bag is infused, the encapsulated flavour units start to break down resulting in 
the flavour oil being released gradually into the infusion. 

It vvdll be appreciated that the present invention has apphcation not only to tea 
bags but also other infusions in v^hich a product to be infused is held by a porous 
carrier. For example, filter papers used in the brewing of coffee or other beverages. 

It will also be understood that any appropriate controlled dosing process may 
be used to apply the encapsulated particles in solution to the tea bag material. For 
exariiple, spraying may be used without risk of evaporation of the flavouring. 
Moreover, there are many alternative metered printing configurations that may be 
used instead of that described in the example described herein. These alternatives will 
be evident to the skilled person in the art. 
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CLAIMS 



1. A process for the flavouring or aromatisation of product to be infused 
comprising the steps of producing encapsulated particles of flavour, bonding 
the particles to a porous carrier and introducing the product into the carrier. 

2. A process according to claim 1, wherein the carrier is a cellulose-based 
material. 



3. A process according to claim 1 or 2, wherein the particles are applied to the 
carrier using a dosing process to control the distribution of particles on the 
carrier. 



4. A process according to claim 3, wherein the dosing process is a metered 
printing process. 

5. A process according to any preceding claim, wherein the flavouring is 
encapsulated by a capsule that is soluble in water within a predetermined 
temperature range. 

6. A process according to any preceding claim, wherein the flavour is 
encapsulated in a polysaccharide that has adhesive properties. 



7. A process according to claims 5 or 6 wherein the polysaccharide is a modified 
starch. 



8. 



A process according to claim 7 wherein the polysaccharide starch is an n-octyl 
succinate modified starch. 
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9. A process according to any one of claims 1 to 4, wherein the flavouring is 
encapsulated by a capsule that is frangible within a pre-determined 
temperature range. 

10. A process according to claim 9, wherein the flavouring in the capsule is 
designed to increase in internal vapour pressure within said pre-determined 
temperature range so as induce rupture of said capsule. 

11. A process according to claim 9 or 10, wherein the capsule has a gum-based 
coating that is designed to weaken in said temperature range so as to induce 
rupture of said capsule. 

12. An infusion product comprising a porous carrier containing matter to be 
infused and encapsulated flavour particles bonded to said carrier. 

13. An infusion product according to claim 12, wherein the encapsulated flavour 
particles comprise an outer capsule of polysaccharide with adhesive properties. 

14. An infusion product according to claim 13, wherein the polysaccharide is a 
modified starch. 

15. An infusion product according to claim 14 wherein the modified starch is an n- 
octyl succinate modified starch. 

16. An infusion product according to claim 13, wherein the polysaccharide is a 
natural gimi. 

17. An infusion product according to claim 16, wherein the capsule is frangible 
within a predetermined temperature range. 
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18. An infusion product according to claim 17, wherein the flavouring in the 
capsule is designed to increase in internal vapour pressure within said 
predetermined temperature range so as to induce rupture of said capsule. 

19. An infusion product according to claim 17 or 18 wherein the capsule has a 
gum-based coating that is designed to weaken in said temperature range so as 
to induce rupture of said capsule. 
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AMENDED CLAIMS 

[ received by the International Bureau on 24 August 2000 (24.08.00); 
original claims 1, 3, 7, 8, 9, 12 and 15 amended; other claims unchanged (3pages)] 

1. A process for the flavouring or aromatisation of product to be infused 
comprising the steps of producing encapsulated particles of flavour, bonding the 
particles to a porous carrier using a dosing process to control the distribution of 
particles on the carrier, and introducing the product into the carrier. 

2. A process according to claim 1, wherein the carrier is a cellulose-based 
material. 

3. A process according to claim 1 or 2, wherein the dosing process is a metered 
printing process. 

4. A process according to any preceding claim, wherein die flavouring is 
encapsulated by a capsule that is soluble in water within a predetermined temperature 
range. 

5. A process according to any preceding claim, wherein the flavour is 
encapsulated in a polysaccharide that has adhesive properties. 

6. A process according to claims 4 or 5 wherein the polysaccharide is a modified 
starch. 

7. A process according to claim 6 wherein the polysaccharide is an n-octenyl 
succinate modified starch. 

8. A process according to any one of claims 5 to 7, wherein the encapsulant 
material also performs as an emulsifier during the production of the encapsulated 
particles of flavour. 
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9. A process according to any one of claims 1 to 3, wherein the flavouring is 
encapsulated by a capsule that is frangible within a pre-determined temperature range. 

10. A process according to claim 9, wherein the flavouring in the capsule is 
designed to increase in internal vapour pressure within said pre-determined 
temperature range so as induce rupture of said capsule. 

11. A process according to claim 9 or 10, wherein the capsule has a gum-based 
coating that is designed to weaken in said temperature range so as to induce rupture of 
said capsule. 



12. An infusion product comprising a porous carrier containing matter to be 
infused and encapsulated flavour particles bonded to said carrier by using a dosing 
process that controls the distribution of particles on the carrier. 

13. An infusion product according to claim 12, wherein the encapsulated flavour 
particles comprise an outer capsule of polysaccharide with adhesive properties. 

14. An infusion product according to claim 13, wherein the polysaccharide is a 
modified starch. 



15. An infusion product according to claim 1 4 wherein the modified starch is an n- 
octenyl succinate modified starch. 



16. An infusion product according to 
natural gum. 

17. An infusion product according to 
within a predetermined temperature range. 



claim 13, wherein the polysaccharide is a 



claim 16, wherein the capsule is frangible 
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18. An infusion product according to claim 17, wherein the flavouring in the 
capsule is designed to increase in internal vapour pressure within said predetermined 
temperature range so as to induce rupture of said capsule. 

19. An infusion product according to claim 17 or 18 wherein the capsule has a 
gum-based coating that is designed to weaken in said temperature range so as to 
induce rupture of said capsule. 
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